Introduction
The surface of Mars appears inhospitable to life because there is no liquid water, temperatures are well below freezing, 
Earth's Subsurface Biosphere
The existence of microorganisms living in the upper 2 km of Earth is now well established. This biosphere contains 5% to 50% of Earth's biomass [Parkes et al., 1994; Gold, 1992; Whitman et al., 1998 ]. Some of this biomass has been found in sediments and sedimentary rocks [Balkwill, 1989 In basaltic crust on land, microbial activity is associated with the weathering of volcanic rocks [Thorseth et al., 1991 [Thorseth et al., , 1992 [Thorseth et al., , 1995a Stevens and McKinley, 1995] . In experiments, microbes are known to attach to basaltic glass, cover it with a biofilm, and produce pits [Thorseth et al., 1995b] . Aquifers in basalts are enriched in H2 and harbor populations of anaerobic autotrophic methanogens or acetatogens that use H2 as the electron donor and CO2 as the electron acceptor for energy-yielding metabolism [Stevens and McKinley, 1995] metabolism, and phylogenetic origin of these organisms are being examined, and it is clear that the organisms can survive in low-oxygen environments with limited nutrients.
Metabolic Microbes

Requirements of Subsurface
Many prokaryotes (Archaea and Bacteria) use inorganic compounds as substrates for the production of metabolic energy (chemolithotrophy), and many of these also are capable of growing autotrophically, using only CO2 as a carbon source. Prokaryotes that couple autotrophy with chemolithotrophy can survive and grow in environments without sunlight or complex organic compounds. For organisms to grow in these environments, they must be supplied with C, N, P, S, and micronutrients as well as a source of chemical energy.
Sources of Carbon and Nutrients
In the ocean crust, carbon is found in basalts, circulating fluids, and calcite (CaCO3) Other electron donors (Fe 2+, Mn 2+, and S) are constituents of volcanic rocks (Table 1) The secondary minerals in Table 3 are considered to be products of abiotic reactions, but their occurrence indicates that free energy favors their formation. Consequently, the formation of some minerals in Table 3 can be used by chemolithotrophs to sustain metabolic activity, so environments where these minerals form could, in theory, support subsurface life. Other minerals in Table 3 are microbial by-products, so in environments where they form naturally, microbes would not have to expend energy for their production [Shock, 1997] .
Temperature and Water
Water was present on the surface of Mars and is probably present below the surface now [Carr, 1996] . SNC meteorites and ALH84001 all appear to have been exposed to aqueous solutions [Wentworth and Gooding, 1994] . The presence of hydrous minerals in some meteorites (Table 3) Phosphorus, sulfur, and macronutrients (Ca, K, Mg, and Fe) and micronutrients have abundances in Martian rocks that are similar to oceanic basalts (Table 1) , so it appears that all nutrients required by microorganisms are present on Mars basalts. Aqueous weathering of these basalts (as seen in some SNC meteorites) would release nutrients to fluids where they would be available to microorganisms.
Metabolic Substrates on Mars
One likely electron donor is H2, which is produced by the reaction of water and olivine. Olivine comprises as much as 88% of the Martian meteorite Chassigny, and olivine is present in other meteorites (Table 2) ]. Yet to be documented reactions may also be possible.
Discussion
The ingredients for life (H20, C, N, P, macronutrients, micronutrients, and chemical substrates) all appear to be present on Mars. In addition to these chemical ingredients, fluid flow or diffusion in the subsurface is needed to maintain chemolithoautotrophic metabolism. Secondary minerals in some SNCs reveal that there were fluxes of both oxidized and reduced fluids inside Mars (Table 3) . For example, the weathering of sulfate to sulfide in ALH84001 [McKay et al., 1996] suggests that the fluids interacting with the meteorite were reducing. In the other SNC meteorites there is oxidative weathering of sulfide to sulfate (Table 3) 
